The objective of this paper is to determine the impact of international trade on environment. Theoretically, international trade raise ambiguities regarding the impact of international trade on environment, specifically in countries like Bahrain. Such kind of countries uses international trade to boosting economic growth. However, international trade may influence the environment. To estimate whether and how international trade influence the environment in Bahrain, this study employs time series data of 26 years. Using ARDL approach we estimated the impact of international trade on environment. Results indicate that in context of Bahrain, international trade significantly influences the environment in the long run. We can say that long run relationship exist among international trade and environment in context of Bahrain. Based upon our findings, it is suggested that an environmental regulation policy should be concerned to eliminate or minimize the environmental impact of international trade. However, the policy should be enforced with adequate consideration. Too strict environmental policy may lead to economic contraction.
Introduction
Scientific consensus approved that incessantly rising speed of carbon emissions are distressing global warming and environmental pollution. It is necessary to address the environmental pollution. Bahrain's market is quite open and has established one of the most diversified economies in the region (Chinn, 2015) . A country comprised of more than 30 islands in the Persian Gulf, and it has been used as a center of major trade routes since antiquity. The data from European commission indicates that foreign trade in the economy has represented 160% of its total GDP in 2015 (Waheed & Abbas, 2015) . It has been highlighted a greater trade surplus. The current scenario of oil market may influence the Bahrain economy in upcoming years because the country most of resources are oil dependent. Industrial diversification in Bahrain is very limited in nature (Nasiriyar, Nesta, & Dibiaggio, 2014) . The recent trade data of 2016 highlights that oil products exports of Bahrain is 60% of total exports (Mohsen, Chua, & Sab, 2017) . Other major exports are metal products, in particular aluminum, chemical products (essentially created from petrochemicals) and textiles. Imports of Saudi crude oil represent more than half of Bahrain's total imports. The non-oil imports remain very stable. These are equipment goods (machinery, appliances, and electric equipment), chemical products, and transportation and food products. The main trading partners of Bahrain are the countries of the Gulf Cooperation Council (Saudi Arabia, the United Arab Emirates, Kuwait, Oman and Qatar), the United States and Japan (Weber et al., 2017) . The problem description includes the changing landscape of economic globalization has enhanced the economic activities around the globe which has in turn increased the development activities in all exporting countries (Rossi, 2012) . All countries those play a role as exporters are recognized as exporter countries in this context. Being a player in international economic activities the globalization of resources and the large scale production brought many challenges to peoples. Countries have realized that this large scale have brought many problems to the life of common man (Coelho, 2013) . Among these common problems the major aspect which has been noticed since last decade by the government, public and research scholars is the main aspect which has been noticed by general public, governments and research scholars is natural resources and ecological environment that suffered a lot irreversible damage. The ecological environment of Bahrain is also suffered from international trade actives (Ekins, 2002; Neumayer, 2001) . The international trade activities of Bahrain are mostly related to oil products. The main environmental problem of Bahrain includes inadequacy of fresh water, pollution from oil production and desertification. Industrial development and population growth has resulted in reduction of the amount of agricultural land which can become a great cause of food security for the country in future. To address this phenomena government has started to focus on ecological environment protection (Waheed & Abbas, 2015; Zameer, Wang, & Yasmeen, 2017) . This has motivated scholars and policy makers to define the impact of international trade on the environment so that the policy of the country can be modified accordingly. Consequently, the change in global climate, which have been significantly influenced by extreme level of economic development and exploration of natural resources, it have a severe negative impact on human beings on the planet. Therefore, the scientific community and Governments have been reached on consensus to implement low carbon economy and environmental protection which is an effective method to avoid catastrophic climate change and maintain the sustainable development of human beings. The problem statement includes the development of the international trade has been strictly limited by all kinds of green trade barriers. But whether these trade protection policies are the best solutions to deal with the environmental problems? It is of course not. It is very complex of the relationship between the international trade and the environmental protection, which will promote each other, as well as mutual conflict. From the literature existed, it is not hard to find that the relationship which has been mentioned above has called the common concern by all countries. And at the same time, the research of the clash between the international and the environmental pollution can't be dissociated with the international economic background, which is always been referred to unequal. Although, many developed countries in Europe and United States expect to protect the environment by constantly issuing on international trade policy, excessive limit may lead to worse result. As we know, it can be coordinated which is decided by the ultimate goal of the both.
Previously published studies ignore the important information regarding the objective function of variables selection. They also did not pay attention to ARDL approach regarding impact of trade on carbon emission. Therefore, objective of this study is to address the phenomena, how international trade influences the environment of Bahrain so that we can formulate a policy for the government of Bahrain. This study will provide a framework how international trade in Bahrain is related to the environment and how government can protect the environment. Our contribution also includes the empirical estimation of international trade and its effects on carbon emission in Bahrain. Unlike other we have used ARDL approach to quantify the international trade on carbon emission. Additionally this study will serve as a valuable guideline for Bahrain government which will help them to redefine their policy regarding international trade and environment if needed.
Literature Review
Academically, international trade has expands the markets and increases the level of efficiency for resource allocation and in turn it have boosted the economic growth (Gaitan & Roe, 2012) . Literature highlights some other benefits of international trade such as reduction in poverty and distribution of income is most often discussed topics (Diagne, Cabral, & Cissé, 2008) . This result several countries to promote trade policies particularly free trade agreements as a method of improving economic growth (De Silva, Malaga, & Johnson, 2012; X. Liu, 2015) . However, in the past the impact of international trade has been discussed to address the economic perspective but in current phenomena the major factor is ecological environment which have gain greater interest from research scholars. With the development of economic globalization, the content of international economic activities is enriched, and international trade also got a rapid development. What is the relationship between international trade and environment .At the same time, people began to realize that such a large-scale production and carry out globalization trade brought lots problem: Our ecological environment and natural resources suffered much irreversible damage. The amount of CO2 from fossil fuel burning and cement production emission has how much increased? Global warming how much increased due to energy consumption , global climate change, which cause by excessive exploration of natural resources and economic development, would have a severe negative impact on human life , so as a whole we want to analyze that how much its impacts is on the environment. Generally, the impact of international trade on the environment is not only dependent on the total output in the economy but it is also depending on its scale and on the use of technology (Suga & Tawada, 2010; Zameer & Wang, 2018) . The older technology used in production process can increase the environmental impact of international trade (Gałaś et al., 2015) . So far the increase in international trade can increase pollution in the country. On the other hand if trade reforms leads to the adoption of new technologies will less polluting the process of production. Therefore, detailed evaluations of the impact of international trade on the environment of Bahrain require a serious consideration. Furthermore, the relationship between trade and environment is multifaceted, complex and important; trade liberalization itself on the environment there is no good or bad, its environmental impact depends on the environment and the trade target, the target can be complementary and mutual support, to give appropriate support at the national and international economic and environmental policy. At the most basic level, trade and environment are relevant, because all economic activities are based on the environment, the environment is the basis of all basic inputs (metals, minerals, soil, forests, etc.), and it also contains the waste generated by economic activities. Trade also affected by the environmental needs, exporters must respond to the market for environmental protection demand for goods and services. Trade creates wealth, which can be used to improve human well-being; but most governments protect national industries too much, trying to retain domestic market share of these industries, hindering foreign competitors. The government's actions have made domestic firms inefficient, domestic consumers pay higher prices, and more efficient foreign firms have been shut out, which is unfair to the country's residents. The best protection for trade is to formulate systematic rules for such behavior, such as the rules of the World Trade Organization (WTO), which all countries can comply with. Even after signing such an agreement, countries are still looking for loopholes, and banning or restricting trade on the basis of environmental protection is a possible vulnerability. Trade can actually be good for the environment, because it creates wealth that can be used to improve the environment, and the efficiency that benefits from trade means the use of less resources, and trade can enhance efficient and environmentally friendly technologies. The main drawback that has been brushed under the cover is environment and its problems from international trade. In simple words we can argue that trade openness to international markets significantly influences the level of pollution in many countries (Mohsen et al., 2017) . The new landscape of trade has increased unrestricted markets around the globe for trade and investment which have considerably amplified the negative impact of economic activities on the environment (Yanase, Kurata, & Kawabata, 2012) . These dynamics are exhausting the world's natural resource endowment and ecological carrying capacity at such a deleterious rate they jeopardize the planet's ability to support future generations. On the other hand, scholars in economics argue that the major impact of international trade and trade openness provide full employment (Houseman, 2014) , free competition in the country (Kováč & Žigić, 2014) and full utilization of economic resources of the country (McAdam & Willman, 2013; Tian, 2016) . It is not difficult to find that, although there are many foreign economists study the relationship between international trade and environment, most of them use developed countries like US or Japan as research object. The study of (Dean, 2002 )used simultaneous equation model to measure China trade openness' effect on water pollution. He found in short term, trade liberalization would make the deterioration of environment, but trade liberalization can help to reduce pollution in long term. (Huichao & Limao, 2010 )studied the change of China and the US' international trade and carbon emission. Combining economic, energy, trade three aspects, they used input-output analysis to build carbon emission transference model of international trade. They found China made a great contribution for the US' carbon emission. Although on the surface, China consumed a lot of natural resources and emission a lot of CO2, the fact was that, as the development of international trade, China received the pollution gas from developed countries like the US. These developed countries not only avoid the pollution of environment, but also get some capital. Most of the foreign literatures are based on the perspective of developed countries. The developed countries have more experience on foreign trade, economic development and environmental problems. However, the literatures content have some limitation in explaining the Arabian countries' problems of international trade and environment. Now Arabian countries like Bahrain are facing contradiction between development and environment. In general, the literatures content still provide a good reference for us to analysis the problem. To address the relationship of international trade and environment many studies has been done in different countries. Some of them have shown the negative association among these constructs and other has highlighted the positive relationship of these factors. Previous studies on Brazil by (Jenkins, 2003) , Vietnam (Jha& Mani 2013), Argentina (Jenkins 2003) and Nigeria (Feridun, Ayadi, & Balouga, 2014) has indicated that there is a negative association among international trade and environment. These studies highlighted that international trade can damage the environment. Moreover, the studies in China (Christmann & Taylor, 2001; H. Liu, Xi, Guo, & Li, 2010) , India (Kakali, 2006; Krishna & Mitra, 1998) and Mexico (Ekanayake, 2011) show that international trade is useful mechanism for environment. Here author believe that both kind of relationships exist among international trade and environment based upon the country economic and social environment. (Lofgren, Harris, & Robinson, 2002) . This model is a comparative static general equilibrium model with perfect competition market and constant return to scale (CRTS) technology assumption. The other study of (Jenkins, 2003) in context of Brazil used the general factor content model which used to estimate factor content coefficients for specific country exports. The other study that has been used to determine the impact of international trade on environment by (Feridun et al., 2014) has used GLS and OLS method on using data of trade and CO2.
Methodology
This study used the 27year time series data of Bahrain ranging from 1990 to 2016 to carry out the empirical analysis. The main indicators used in this study are the import and export of the country along with export surplus, the scale of economy that is measured using GDP/Area, Population density and co2 emission in the country. To measure the impact of international trade on the environment of Bahrain, in this study, first represent the graphical relationship of variables to get general understanding about the relationship among variables, secondly, it present the descriptive analysis, further before applying model this study apply the unit root tests on the data to check the stationary of the data so that it can be processed for further analysis. Once this process has been done, this study used theARDL approach to measure the impact of international trade on the environment, in addition this study also used granger causality test to estimate the relationship among international trade and the environment in Bahrain.
Data
We obtained the following data from many sources but most of the data is obtained from the World Bank source. Our data set is shown in below table that we used in empirical analysis. Initially to get the general idea of the topic, we developed a scatter diagram to show the overall relationship of carbon emission with international trade. The motive behind this was to check whether any relationship exists or not. It will not help to understand but it will also show a clear picture before application of econometric model. The output from scatter diagram is shown in fig 1 indicates that CO2 emission is increasing with the increase in trade within the context of Bahrain.
Fig 2: Scatter Diagram of CO2 Emission and Population Density
Further, to understand more about the topic, we developed another scatter diagram to show the overall relationship of carbon emission with population density. The motive behind this was to check whether any relationship exists or not. It will not help to understand but it will also show 
Fig 3: Scatter Diagram of CO2 Emission and GDP
Furthermore, we developed another scatter diagram to show the overall relationship of carbon emission with GDP of Bahrain. Also, the motive behind this was to check whether any relationship exists or not. It will not help to understand but it will also show a clear picture before application of econometric model. The output from scatter diagram is shown in fig 3 indicates that CO2 emission is increasing with the increase in GDP of Bahrain. It can be argued that there is a similar trend which can be seen in figure 3 that indicate that CO2 emission increase as GDP increase. Table 2 : Descriptive Statistics We also applied descriptive statistics to check the mean, median, maximum, minimum, Std. Dev, skewness kurtosis and probability. It is useful to determine about the normality of the data. At this stage research can check about the outliers and other issues that may cause problem at later stages of data analysis. The results from 
Unit root test
Prior to using the ARDL model and granger causality tests, in this study we applied augmented dicky fuller test to determine the order of integration I(d). The test is used as a classification mechanism for the purpose of discerning whether a variable is stationary or not. This classification is significant for data analysis in context of time series data. Since the time series data are known to be non-stationary, and such data when used tend to have meaningless regressions. Also, if the test results show the presence of variables with the same order of integration, it can be considered as a sign that these are co-integrated. Such kind of variables may cause problems in later stage of analysis. Further, these tests are highly recommended by researchers before applying the ARDL approach. Thus, in this study before moving toward our final ARDL modeling, we applied ADF test on our selected variables. Table 3 The results of unit root test found that all variables has a unit root, so to smooth the data and overcome the problem of unit root, in this study we have taken first difference of the values. The result at first difference indicates that CO2 emissions, international trade and scale effect don't have unit root. Thus, the data can be used to apply granger causality test and ARDL approach to measure the impact of international trade on the environment. table 4 . Results indicate that there is a long run relationship between international trade and environment. As it can be seen from results that if the volume of international trade increased by the volume of 1% the CO2 emissions increased with the rate 0.23% in the long run. The p-value for the impact of international trade on environment is 0.0162 and the p-value for the impact of scale on environment is 0.0468. It indicates that in the context of Bahrain the international trade significantly influences environment. And also, the scale effect has significant impact on the environment. We developed second model to further check the impact of total trade, energy use and overall food imports on the carbon emission in Bahrain. The results indicate that total trade and energy use have significant impact on carbon emission. Whereas, food imports don't has any significant impact on carbon emissions. The p-value for the impact of total trade on environment is 0.0008 and the p-value for the impact of energy use on environment is 0.0333. It indicates that in the context of Bahrain the international trade significantly influences environment. And also, the use of energy has significant impact on the environment. We developed third model to further check the impact of total trade along with fuel imports and fuel exports on the carbon emission in Bahrain. The results indicate that total trade has significant impact on carbon emission. Whereas, fuel imports and fuel exports don't has any significant impact on carbon emissions. The p-value for the impact of total trade on environment is 0.0198 and the p-value for the impact of fuel exports on environment is 0.2200 and for fuel imports the p value is 0.2677. It indicates that in the context of Bahrain the international trade significantly Based upon the 27 year time series data from 1990 to 2016, we developed five different models to justify our findings. The results from empirical analysis indicate that the increase in the import and export value has significant influence on the environment. Therefore, it can be inferred that expanding the international trade in the country will increase the economic growth but it will also increase the transportation pollution, industry pollution and pollution from energy consumption. All these kind of pollution can cumulatively influence the environment. Thus, we can say that international trade can be expanded but on the cost of environment. Hereby, we find the enough evidence to reject the null hypothesis and accept the alternate hypothesis that indicates that international trade significantly influences the environment. The results from table 9 indicate that our first assumption that is scale effect does not granger cause co2 emission is rejected as it can be seen that the p-value is 0.0008 which is less than 0.05 which means the scale effect cause the co2 emission. Our second assumption is co2 emission granger because the scale effect, the p-value is 0.3933 which is greater that than 0.05, so we could not find enough evidence to reject this second assumption. Therefore we can argue that co2 does not granger cause the scale effect. The third assumption in our analysis indicate that international trade does not granger cause co2 emissions, the results indicate the p-value 0.0214 that is less than 0.05 which means we found enough evidence from our data to reject our assumption. It means international trade cause co2 emission which further verifies our previous argument that international trade has significant impact on the environment. Fourth assumption is about measuring co2 emission granger cause international trade. Fourth assumption indicate that co2 emissions does not granger cause international trade. Results from our analysis show the p-value 0.9365 which is greater than 0.05. Therefore we could not find enough evidence to reject our assumption, it means co2 does not cause international trade, but international trade cause co2 emissions. In addition, we also checked the causal relationship among scale effect and international trade, but we could not find any causal relationship among these two variables.
Conclusion and Implications
This study was aimed to determine the impact of international trade on environment. From the comprehensive analysis from the subsequent part, we found that in context of Bahrain, international trade significantly influences the environment. It can be argue that trade reforms in Bahrain is not beneficial for the environment. The shift in economic structure of the country can become harmful for the environment and it can shift the economic structure toward polluting industry. When the trade policy implemented without any other complementary and significant measures for the environment, Bahrain will gain benefit on the one end through the increase in trade and growth in GDP but on the other end it will increase greenhouse gas emissions. This increase in greenhouse gas emissions is harmful for the environment and also for the society. So, we can argue that Bahrain may become polluted country if environmental protection measures were not taken into account. Hence, environmental regulations should be concerned by the government of Bahrain to ensure protection against environmental degradation. Further, results indicate that the government should design and implement and appropriate environmental policy through which Bahrain can utilize maximum international trade without the damage of environment. Policy makes should ensure the introduction and implementation of new and up to date policies to safeguard the environment of Bahrain. Moreover, this study suggests that high degree of regulation should be emphasized. A combined policy of trade reform and environmental tax should be carefully designed. Strict environmental policy will safeguard the environment and trade liberalization will minimize the impact on environment.
